Ubiquitin-specific protease USP36 knockdown impairs Parkin-dependent mitophagy via downregulation of Beclin-1-associated autophagy-related ATG14L.
Parkin is an ubiquitin ligase regulating mitochondrial quality control reactions, including the autophagic removal of depolarized mitochondria (mitophagy). Parkin-mediated protein ubiquitinations may be counteracted by deubiquitinating enzymes (DUBs). We conducted a high-content imaging screen of Parkin translocation to depolarized mitochondria after siRNA mediated silencing of each DUB in Parkin overexpressing HeLa cells. Knockdown of the ubiquitin-specific protease USP36 led to delayed Parkin translocation while only slightly disturbing the ubiquitination of mitochondrial proteins, but final autophagic elimination of mitochondria was severely disrupted. The localization of the nucleolar USP36 was not altered during mitophagy. However, the marker for transcriptional active chromatin, histone 2B Lys120 mono-ubiquitination was found reduced in USP36-silenced cells undergoing mitophagy. We observed a reduction of the mRNA and protein levels of Beclin-1 and its associated autophagy-related key regulator ATG14L in USP36 knockdown cells. Importantly, transfection of active ATG14L into USP36-silenced cells significantly restored Parkin-dependent mitophagy. We propose USP36 as regulator for the Parkin-dependent mitophagy at least in part via the Beclin-1-ATG14L pathway.